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Preface
This volume stems from the two special sessions "Spectral Calculus and Quasilinear Partial Differential Equations" and "PDE Analysis on Fluid Flows" that took place at the AMS-MAA Joint Mathematics Meetings held in Atlanta, Georgia, January 4-7, 2017, where the participants include many well-known mathematicians as well as promising junior researchers in the field. The contributions therein review some of the recent developments in the mathematical theory of quantum waves and fluids. In particular, they reveal a small fraction of the facet of the current research topics that have stayed in the heart of the flow at its golden age.
The special proceedings features invited contributions of research papers and survey articles reflecting the frontier studies in evolutionary differential equations. The topics of the expositions include spectral and nonlinear analysis of PDEs arising in quantum mechanics, plasma, fluid mechanics, water waves (oceanology), crystallization, stellar dynamics (astrophysics) and other applied science.
The Recent two decades have seen rapidly growing interest in the study of the long time dynamics for dispersive evolutionary waves and fluid flows. These two broad areas might share some common mathematical challenges. For instance, how the large data theory and low regularity theory for equations of dispersive type are connected to the equations of fluids models, where some of the same open problems remain mysteries? It has become crucial to bring together researchers in the emerging areas to share, discuss and comprehend the fascinating and meanwhile hidden structures of the equations under investigation. They might address problems in connection with the central questions around regularity, long time behavior, scattering and resonance, and the spectral theory behind for the associated linear and nonlinear operators, existence of solitary waves, orbital and asymptotic stability, vorticity and wave turbulence, and singularity formation. We believe that the present proceedings with Contemporary Mathematics would fit in such a mission.
The volume might provide researchers a valuable reference on relevant problems in Analysis and PDEs. It might also serve as good and inspirational literature for graduate students and young mathematicians working in the area. The co-editors are content with the event that were well-attended, and especially delighted with the outcome for which it has come to fruition from the contributions and efforts.
We thank the American Mathematical Society for coordinating the special sessions at the JMM conference in Atlanta. We thank the AMS Editorial for sponsoring the publication of this special volume. We thank all the speakers, authors and participants for their enthusiasm and support, who have made the event possible and memorable.
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